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ltem Information and Scoring Guide Reference Sheet

The following pages are designed to assist you in understanding how Maine Educational

Assessment (MEA) items are scored. These pages contain the text for each item

accompanied by the following information.

* MC#: the multiple-choice item position

» Key: the letter of the correct answer for the multiple-choice item

* Learning Results: the content standard, followed by the performance indicator, that the
item measured

* SA#: the short-answer item position

* Learning Results: the content standard, followed by the performance indicator, that the
item measured

» Short-Answer Scoring Guide: the two-point description used to determine the score

» Training Notes: in-depth descriptions or particular information used to determine the score

« CR#: the constructed-response item position

» Learning Results: the content standard, followed by the performance indicator, that the
item measured

» Constructed-Response Scoring Guide: the four-point description used to determine the
score

» Training Notes: in-depth descriptions or particular information used to determine the score

MEA RELEASED ITEMS - MARCH 2002 ASSESSMENT - GRADE 8

D-3



MAINE 2001-2002

Mathematics Grade 8

The table below shows the quantities of released items for each item type. Item information for all
item types and scoring information (guides and training notes) for all short-answer and constructed-
response items follow.

QUANTITIES OF ITEMS BY TYPE

MC SA CR
20 5 4
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Items with Keys, Learning Results, Scoring Guides,
Training Notes, and Student Responses
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1. Which is greatest?
A. 100 + (-16.7)

B. 100 — (18.3)
C. 100 x 0.531
D. 100 + 0.23

MC#: 1

Key: D

Learning Results: A-2

Numbers and Number Sense

A Students will understand and demonstrate a sense of what numbers mean and how they are used.
Students will be able to

2 demonstrate understanding of the relationships among the basic arithmetic operations on different types of

numbers.
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2. Compute:

1,1,1,1

2 4 8 16
A 2
16
B. L
30
c. b
16
D. &
30

MC#: 2

Key: C

Learning Results: B-1

Computation

B  Students will understand and demonstrate computation skills. Students will be able to

1 compute and model all four operations with whole numbers, fractions, decimals, sets of numbers, and
percents, applying the proper order of operations.
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3.  How many prime numbers are between 6 and 15?
A.

A W NP

B.
C.
D

MC#: 3

Key: C

Learning Results: A-3

Numbers and Number Sense

A Students will understand and demonstrate a sense of what numbers mean and how they are used.
Students will be able to

3 apply concepts of ratios, proportions, percents, and number theory (e.g., primes, factors, and multiples) in

practical and other mathematical situations.
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Term1 Term 2 Term 3 Term 4

4. Which rule describes the number of tiles in the

nth term?
A 2n-1
B. 2n-2
C. n

D. n+2

MCH#. 4
Key: A
Learning Results: I-2
Discrete Mathematics

I Students will understand and apply concepts in discrete mathematics. Students will be able to
2 identify patterns in the world and express these patterns with rules.
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5. What is the value of the expression below?

6+2x9-8+2

A 32
B. 20
C. 8
D. 4

MC#: 5

Key: B

Learning Results: B-1

Computation

B  Students will understand and demonstrate computation skills. Students will be able to

1 compute and model all four operations with whole numbers, fractions, decimals, sets of numbers, and
percents, applying the proper order of operations.
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9. a. Express 43 as a whole number.
b. If 2¥x= 32, what is x?

SA#: 9
Learning Results: A-1
Numbers and Number Sense
A Students will understand and demonstrate a sense of what numbers mean and how they are used.
Students will be able to
1 use numbers in a variety of equivalent and interchangeable forms (e.qg., integer, fraction, decimal, percent,
exponential, and scientific notation) in problem solving.

SHORT-ANSWER SCORING GUIDE

Score Description
2 Student correctly answers both parts a and b.
1 Student correctly answers either part a or part b.
0 Response is incorrect or contains some correct work that is irrelevant to the

skill or concept being measured.

Blank No response.

Training Notes for Short-Answer #9

Correct answers:
Part a. 64
Part b. 5
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Student Responses for Short-Answer #9 for Score Points 2 and 1
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10. a. What is the greatest common factor (GCF) of 15 and 20?
b. What is the least common multiple (LCM) of 14 and 35?

SA#: 10
Learning Results: A-3
Numbers and Number Sense
A Students will understand and demonstrate a sense of what numbers mean and how they are used.
Students will be able to
3 apply concepts of ratios, proportions, percents, and number theory (e.g., primes, factors, and multiples) in
practical and other mathematical situations.

SHORT-ANSWER SCORING GUIDE

Score Description
2 Student correctly answers both parts a and b.
1 Student correctly answers either part a or part b.
0 Response is incorrect or contains some correct work that is irrelevant to the

skill or concept being measured.

Blank No response.

Training Notes for Short-Answer #10

Correct answers:
Part a. 5
Part b. 70
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Student Responses for Short-Answer #10 for Score Points 2 and 1
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11. a. What is the probability of spinning a letter?

b. What is the probability of spinning a multiple

of 8?
SA#: 11
Learning Results: D-1
Probability
D Students will understand and apply concepts of probability. Students will be able to
1 find the probability of simple events and make predictions by applying the theories of probability.
SHORT-ANSWER SCORING GUIDE
Score Description
2 Student correctly answers both parts a and b.
1 Student correctly answers either part a or part b.
0 Response is incorrect or contains some correct work that is irrelevant to the
skill or concept being measured.
Blank No response.

Training Notes for Short-Answer #11

Correct answers:

Part a. % or equivalent
2 1 :
Part b. g orgor equivalent
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Student Responses for Short-Answer #11 for Score Points 2 and 1
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NUMBER OF

TRAIN | PENTAGONS | PERIMETER
O 1 5
g 2 8
O 3 1
Oyl 4 14

12. a. What is the perimeter of a train of 5

pentagons?

b. Write an algebraic expression for the
perimeter of a train of n pentagons.

SA#: 12
Learning Results: I-2
Discrete Mathematics

I Students will understand and apply concepts in discrete mathematics. Students will be able to
2 identify patterns in the world and express these patterns with rules.

SHORT-ANSWER SCORING GUIDE

Score Description
2 Student correctly answers both parts a and b.
1 Student correctly answers either part a or part b.
0 Response is incorrect or contains some correct work that is irrelevant to the
skill or concept being measured.
Blank No response.

Training Notes for Short-Answer #12

Correct answers:
Parta. 17
Partb. 3n + 2
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Student Responses for Short-Answer #12 for Score Points 2 and 1
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13. Solve for x in the inequality below. Show your work or explain the steps you used to solve the inequality.

3x-21<3

SA#: 13

Learning Results: H-6

Algebra Concepts

H  Students will understand and apply algebraic concepts. Students will be able to

6 find solutions for unknown quantities in linear equations and in simple equations and inequalities.

SHORT-ANSWER SCORING GUIDE

Score Description

2 Student provides correct answer as an inequality or graph and gives an
indication of strategy.

Student provides correct answer OR correct strategy.

0 Response is incorrect or contains some correct work that is irrelevant to the
skill or concept being measured.

Blank No response.

Training Notes for Short-Answer #13

Correct answers:
3x —21 <3
3x<24

xX<8
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Student Responses for Short-Answer #13 for Score Points 2 and 1
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AVERAGE
YEAR GLOBAL TEMP. (°F)
1880 58.1°F
1900 58.6°F
1920 58.8°F
1940 59.2°F
1960 594°F
1980 59.7°F

16. Use the grids in your Student Response Booklet to answer this question. On both grids, put Year
along the horizontal axis.

a. Suppose you were creating a graph to go with an article claiming that the average global
temperature is rising at an alarming rate. Graph the data so it appears that the average global
temperature is rising rapidly.

b. Suppose you were creating a graph to go with an article claiming that the average global
temperature is not rising quickly. Graph the data so it appears that the average global temperature
is rising very slowly.

CR#: 16

Learning Results: C-2

Data Analysis and Statistics

C  Students will understand and apply concepts of data analysis. Students will be able to
2 assemble data and use matrices to formulate and solve problems.

CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4 Student demonstrates thorough understanding of graphic presentation of data
by accurately creating two graphs that each represent a set of data differently.

3 Student demonstrates general understanding of graphic presentation of data by
creating two graphs that each represent a set of data differently with only
minor errors or omissions.

2 Student demonstrates basic ability to create graphs that represent data.
1 Student demonstrates minimal ability to create graphs that represent data.
0 Response is totally incorrect or correct only in ways irrelevant to what is being
measured.
Blank No response.
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Training Notes for Constructed-Response #16

Score Description

4 Student creates 2 graphs that have axes labeled, data graphed correctly,
and plotted data in 1t graph has a much greater slope than the plotted data
in the 2 graph. For the slope on the 1%t graph to be greater EITHER, on
the 1t graph, the distance between any two temperatures (58° and 59°, for
example) is greater than the distance between the same two temperatures
on the 2" graph OR, on the 1% graph, the distance between any two
years (1880 and 1900, for example) is less than the distance between the
same two years on the 2" graph.

3 Student creates 2 graphs that have axes labeled and appropriate differences
in scale shown, but some of the data is not properly graphed.
OR

Student creates 2 graphs with appropriate differences in scale shown. There
may be minor errors or omissions.

2 Student graphs the data on one graph that shows appropriate scale. There
may be minor errors.

OR

Student creates 2 graphs but does not have enough difference in scale to
give the appearance of different rates of change. There may be minor

errors.
1 Student response shows minimal understanding by showing some correct
strategy in making a graph.
0 Response is totally incorrect or irrelevant.
Blank No response.

Scoring information:

* The scale does NOT have to (nor SHOULD it) start at (0,0). The key idea here is to change one
of the scales enough to show differences in rate changes.

» Do not deduct points if student does not connect the dots.

» Deduct 1 point from the score total if students put the years along the y-axis.

Minor errors:

* Word labels missing.

* Some scale increments missing or mislabeled.

* Some points not placed correctly.
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Student Responses for Constructed-Response #16 for Score Points 4, 3,2,and 1
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17. Use the protractor and ruler on the Mathematics Reference Sheet to draw a trapezoid with a base
length of 4 inches, a leg of 1% inches, and base angles of 45° and 70°. Label the 45° and 70° angles
and the 4-inch and 1% -inch sides.

CR#: 17
Learning Results: E-4
Geometry
E  Students will understand and apply concepts from geometry. Students will be able to
4 use the appropriate geometric tools and measurements to draw and construct two and three dimensional
figures.
CONSTRUCTED-RESPONSE SCORING GUIDE
Score Description

4 Student demonstrates thorough understanding of the use of geometric tools
and measurements to accurately draw and measure a trapezoid of specific
dimensions.

3 Student demonstrates general understanding of the use of geometric tools
and measurements to draw and measure a trapezoid of specific dimensions,
with only a minor error or omission.

2 Student demonstrates basic understanding of the use of geometric tools and
measurements by successfully completing a significant portion of the
assigned tasks.

1 Student demonstrates minimal understanding the use of geometric tools or
measurement.

0 Response is incorrect or contains some correct work that is irrelevant to the
skill or concept being measured.

Blank No response.
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Training Notes for Constructed-Response #17

Score Description
4 Student draws a trapezoid with correct measurements (angles +/— 3° and
lengths +/— 1/8 inches) and with the given angles and sides labeled.
3 Student draws a trapezoid but 1 side or 1 angle is not drawn correctly.
OR
Student draws the trapezoid correctly, but the given angles and sides are
not labeled or are incorrectly labeled.
2 Student draws a quadrilateral with at least 2 features (2 angles or 2 sides
or 1 angle and 1 side) drawn correctly.
Student draws a quadrilateral with 1 feature drawn correctly.
0 Response is totally incorrect or correct only in ways irrelevant to what is
being measured.
Blank No response.

The figure should be congruent to (or within the given limits of) one of the figures below.

X

1%in.

4 in.

45° 70°
4 in.
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Student Responses for Constructed-Response #17 for Score Points 4, 3,2,and 1
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17. 0
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19. The profit for a store is shown on this graph.
How much less were the store’s profits in Year 5
than in Year 1?

A. $ 5 thousand
B. $ 10 thousand
C. $ 70 thousand
D. $105 thousand

MC#: 19

Key: C

Learning Results: G-3

Patterns, Relations, Functions

G Students will understand that mathematics is the science of patterns, relationships and functions. Students
will be able to

3 use patterns and multiple representations to solve problems.
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20. The library committee had a fund-raiser. Each of
the four students on the committee was given
three cases of pencils to sell. A case of pencils
sells for $3.00. What were their total sales if the
individual sales were

. Kate, % case;
3 .
« Paul, = case;
4
¢ Sam, 2% cases; and

e  Stacey, 1% cases?

A. $ 5.00
B. $ 6.00
C. $9.00
D. $15.00

MC#: 20
Key: D
Learning Results: B-2

Computation
B  Students will understand and demonstrate computation skills. Students will be able to

2 create, solve, and justify the solution for multi-step, real-life problems including those with ratio and
proportion.
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21. The marbles marked G are green, B are blue,
and Y are yellow. What is the probability of
drawing a marble that is not blue?

A. 80%
3
B. §
2
C. z
D. 20%
MC#: 21
Key: B
Learning Results: D-1
Probability
D Students will understand and apply concepts of probability. Students will be able to
1 find the probability of simple events and make predictions by applying the theories of probability.
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22. Marvin purchased the following items:

e shirt for $16.20
« slacks for $21.50
e socks for $2.80
If the sales tax is 6%, what is his total bill?

A $ 243
B. $24.30
C. $4293
D. $48.38

MC#: 22
Key: C
Learning Results: B-2

Computation
B  Students will understand and demonstrate computation skills. Students will be able to

2 create, solve, and justify the solution for multi-step, real-life problems including those with ratio and
proportion.
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~MENU ~

MAIN DISHES.......ccccecerveereneene
Pizza, Tacos, Meatloaf

SIDE DISHES........cccoeeercereranne.
French Fries, Salad

DRINKS
Chocolate Milk, White Milk, Juice

~SPECIAL ~

COMPLETE MEAL................
1 Main Dish, 1 Side Dish, 1 Drink

23. The school cafeteria has this lunch menu. A
complete meal includes 1 main dish, 1 side dish,

and 1 drink. How many different combinations of
complete meals are available?

A 1
B. 3
C. 8
D. 18

MC#: 23

Key: D

Learning Results: D-4
Probability

D Students will understand and apply concepts of probability. Students will be able to
4 find all possible combinations and arrangements involving a limited number of variables.
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24. Which description best describes the expression
2n + 57?
A. the sum of twice a number and five
B. a number squared plus five
C. two times the sum of five and a number
D. five more than two numbers

MC#: 24

Key: A

Learning Results: H-1

Algebra Concepts

H  Students will understand and apply algebraic concepts. Students will be able to
1 use the concepts of variables and expressions.
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Use the table below of normal temperatures for
Caribou, Maine, to answer question 25.

Month Temperature
Jan. 11°F
Feb. 13°F
Mar. 24°F
Apr. 37°F
May 50°F
Jun. 60°F
Jul. 65°F
Aug. 63°F
Sep. 54°F
Oct. 43°F
Nov. 31°F
Dec. 16°F

25. Which of the following is the approximate mean
normal temperature for the entire year in
Caribou, Maine?

A. 65°F
B. 40°F
C. 25°%F
D. 15°F

MC#: 25

Key: B

Learning Results: C-1

Data Analysis and Statistics

C Students will understand and apply concepts of data analysis. Students will be able to
1 organize and analyze data using mean, median, mode, and range.
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26. Ifa=4, b=3, c=5, and d =5, what is the value
abc’,
d
60
24
6
5

of

oow®p

MC#: 26

Key: A

Learning Results: H-1

Algebra Concepts

H  Students will understand and apply algebraic concepts. Students will be able to
1 use the concepts of variables and expressions.
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27. Sally wishes to keep her blocks in a box. She
found a box with the interior dimensions shown
above. How many blocks measuring one inch on
each side will fit into the box?

A. 24 blocks
B 32 blocks
C. 352 blocks
D. 384 blocks
MC#: 27
Key: D
Learning Results: F-3
Measurement
F  Students will understand and demonstrate measurement skills. Students will be able to
3 demonstrate an understanding of length, area, volume, and the corresponding units, square units, and

cubic units of measure.
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28. In 1970, the population of Maine was
approximately 1 million. It is now reported to be
approximately 1.2 million. What is the percent
of increase in population since 1970?

A 2%
B. 12%
C. 20%
D. 83%

MC#: 28

Key: C

Learning Results: B-2

Computation

B  Students will understand and demonstrate computation skills. Students will be able to

2 create, solve, and justify the solution for multi-step, real-life problems including those with ratio and
proportion.
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29. What would be the coordinates of point H if figure
EFGH were translated (slid) 2 units to the left?

A. (-21)
B. (-1,2)
C. (-2,-2)
D. (-1,-1)
MC#: 29
Key: B
Learning Results: E-3
Geometry
E  Students will understand and apply concepts from geometry. Students will be able to
3 use a coordinate system to define and locate position.
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30. What is the next term in this pattern?

1, 4, 9, 16, 25, ...

A. 28
B. 30
C. 36
D. 41

MC#: 30

Key: C

Learning Results: G-3

Patterns, Relations, Functions

G Students will understand that mathematics is the science of patterns, relationships, and functions.
Students will be able to

3 use patterns and multiple representations to solve problems.
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31. The rule for this table is y = 3x + 4. What number
should replace the question mark in the y column?

A 4

O 0O W
(6} (6)} AN
N~

N

MC#: 31

Key: A

Learning Results: H-6

Algebra Concepts

H  Students will understand and apply algebraic concepts. Students will be able to

6 find solutions for unknown quantities in linear equations and in simple equations and inequalities.
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32. What is the solution to this equation?

3x+7=-5

win M

o o w »
|
wIN

MC#: 32

Key: D

Learning Results: H-2

Algebra Concepts

H  Students will understand and apply algebraic concepts. Students will be able to

2 solve linear equations using concrete, informal, and formal methods which apply the order of operations.

MEA RELEASED ITEMS - MARCH 2002 ASSESSMENT - GRADE 8

D-47



33. Chris put these cards in a box.

Without looking, he draws a card from the box.
What is the probability he will draw a card
showing a multiple of 4?

4
A. 3
2
B. S
1
C. 3
D. 0
MC#: 33
Key: B
Learning Results: D-1
Probability
D Students will understand and apply concepts of probability. Students will be able to
1 find the probability of simple events and make predictions by applying the theories of probability.
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40. A square garden 1 meter on each side would need 4 sections of fencing and ¢ T
could support the growth of 2 tomato plants as shown at the right. 1m

If each side of the garden is increased to 2 meters, the number of sections
of fencing needed is 12 and the number of tomato plants it can support is 8.

If each side of the garden is increased to 3 meters, the number of %L
sections of fencing needed is 24 and the number of tomato plants it
can support is 18.

Complete the table in your Student Response Booklet.

b. How many tomato plants can be supported if the garden measures 100 meters on each side?
Explain your answer or show calculations.

c. How many tomato plants can be supported if the garden measures n meters on each side?

CR#: 40

Learning Results: F-2

Measurement

F  Students will understand and demonstrate measurement skills. Students will be able to

2 develop and use concepts that can be measured directly, or indirectly (e.g., the concept of rate).
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CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4 Student demonstrates thorough understanding of measurements related to
rates of change by using appropriate strategies to solve a real-life problem
in both specific and general cases.

3 Student demonstrates general understanding of measurements related to
rates of change by using appropriate strategies to solve a real-life problem
in both specific and general cases with only minor errors or omissions.

2 Student demonstrates basic understanding of measurements related to rates
of change by using appropriate strategies to solve a real-life problem and
performing some of the required procedures.

1 Student demonstrates minimal understanding of measurements related to
rates of change by showing some correct strategy in performing at least one
of the required procedures.

0 Response is totally incorrect or correct only in ways irrelevant to what is
being measured.

Blank No response.

Training Notes for Constructed-Response #40

Score Description
4 Total points: 5
3 Total points: 4
2 Total points: 2 or 3
1 Total points: 1

OR

Student showed minimal understanding by showing some correct strategy.

0 Response is totally incorrect or correct only in ways irrelevant to what is
being measured.

Blank No response.

Scoring information:

Part a. 2 points if all 4 blanks are filled in correctly.
OR
1 point if 2 or 3 are filled in correctly.
Length Fencing Plants
4 40 32
5 60 50
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Partb. 2 points for correct answer and indication of appropriate strategy

OR
1 point for correct strategy or correct answer without work shown.
Strategies will vary. A sample of a correct strategy follows.
Number of plants =2 x 100 x 100 = 20,000
Part c. 1 point for either correct algebraic expression or explanation.

Number of plants = 2n?
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Student Responses for Constructed-Response #40 for Score Points 4, 3,2,and 1

40. e NUMDber-of gections]Number of o
a> lengh of £ sechons|

each sido o ﬁ%ﬁfﬂ&fﬁ tomarto plans
\ C 2
2 \2 R
3 24 %

4 4O 22

T L0 20

b}azo,ooo fomato plants becouse Feach s\de s
(00m,+hen 100X 100 = 10,0062 tomato plantsin
each ond Means Hhod 16,000 X2= 20,000 p TS,

c) n(n -a) =4 ow"—-!-bmad-o -P\a.ﬂ-‘rs
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41. The computer club at school designed a Web site to provide information to students about school
activities, events, schedules, assignments, etc. The club decided to keep track of the number of
students who accessed the Web site each week. The results are shown in the table below.

Week Number of students
accessing the Web site

21

75
104
152
204
240
10 290

N[O~ |WIN |

a. On the grid in your Student Response Booklet, plot the data. Be sure to indicate your scale and
use appropriate labels. Notice that the data from Weeks 5, 8, and 9 are missing.

b. The club did not record the actual number of students who accessed the Web site during Week 5.
Week 5 was typical of the data recorded. Estimate the number of students who accessed the site
during Week 5. Explain how you found your answer.

c. If the trend shown in your graph continues, what is the most likely number of students who will
access the site during Week 13? Explain how you found your answer.

CR#: 41

Learning Results: G-1

Patterns, Relations, Functions

G Students will understand that mathematics is the science of patterns, relationships, and functions.
Students will be able to

1 describe and represent relationships with tables, graphs, and equations.
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CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4 The student demonstrates a thorough understanding of the use of tables and
graphs to represent real-life situations by correctly graphing a set of data
and using the graph to interpolate and extrapolate information.

3 The student demonstrates an understanding of the use of tables and graphs
to represent real-life situations by correctly graphing a set of data and using
the graph to interpolate and extrapolate information, with only minor errors.

2 The student shows some understanding of graphing data or of interpolating
or extrapolating data.

The student shows minimal understanding of graphing or interpreting data.

0 Response is incorrect or contains some correct work that is irrelevant to the
skill or concept being measured.

Blank No response.

Training Notes for Constructed-Response #41

Score Description
4 4 points
3 3 points
2 2 points
1 1 point
OR

Student shows minimal understanding of making and/or interpreting graphs.

0 Response is incorrect or contains some correct work that is irrelevant to the
skill or concept being measured.

Blank No response.

Parta. 2 points if the student correctly graphs the data, has correct scale, and labels axes correctly.
Both horizontal and vertical scales must be correct no matter what type of graph is made
(including bar graphs.).

OR
1 point if the student graphed at least 4 points correctly with scale that may contain a minor
error, but failed to label axes.
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Partb 1 point for an explanation that yields an estimate of 175 + 10
Partc 1 point for an explanation that yields a reasonable estimate.

If student shows an extension of the graph and gives a reasonable estimate but there is no
explanation, award 1 point unless it is a score 4 paper.

Some examples of acceptable answers follow.

1. I drew a best fit line and read the number of students at Week 13. (Using this method, an estimate in
the range of 400 * 10 is acceptable.)

2. | continued the curve to Week 13 and read off the number of students. (Using this method, student’s
estimate must be reasonable, * 10 of the value on the student’s graph.)

3. Week 13 is 3 weeks later than Week 10 and Week 10 is 3 weeks from Week 7.
290 — 240 =50, and 290 + 50 = 340. (Using this method, an estimate of 340 is acceptable.)
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Student Responses for Constructed-Response #41 for Score Points 4, 3,2,and 1
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